Resilience thinking -an approach for understanding and managing change -is increasingly central to climate change adaptation law and policy. Yet the influence of adaptation law and policy on the distribution of climate impacts is often overlooked in studies of socioecological resilience to climate change. This article demonstrates how environmental justice scholarship helps to address this gap in the literature relating to adaptation law and resilience. Drawing on existing literature, the article identifies four principles to promote resilience and justice through climate adaptation laws. Climate adaptation laws must (i) prepare for, and respond to, change; (ii) address the distributive effects of climate change and adaptation; (iii) promote participation in adaptation processes; and (iv) cross sectors and scales. Each criterion can be implemented in part through existing legal processes, but might also be further supported by incremental law reform. Developing both resilience and justice dimensions will enhance the effectiveness of adaptation laws in addressing climate impacts.
introduction
The biophysical and associated environmental, social, and economic impacts of climate change are well documented.
1 There is already a vast literature on how neglected distributive dimensions. 11 This is surprising, considering the importance of law in shaping the social, cultural, and economic circumstances that influence individuals' experiences of climate change and their adaptive capacity. 12 Responding to the inequitable distribution of climate change impacts and adaptive capacities is therefore an important new focus for adaptation law scholarship and practice. 13 This article addresses the gap in adaptation scholarship by drawing together the concepts of resilience thinking, environmental justice, and climate adaptation to propose a set of principles for the design and implementation of resilient and just climate adaptation law.
The article proceeds in four parts. Following this introduction, Part 2 introduces the concept of resilience thinking, identifies its key features, and examines its application to climate adaptation law. Part 3 undertakes a similar analysis in respect of the concept of environmental justice. Part 4 analyzes the intersections of resilience thinking and environmental justice, first by reviewing the available literature, then by elaborating four principles that we consider essential for promoting resilience and justice through climate adaptation laws. These principles are that legal arrangements must (i) prepare for, and respond to, change; (ii) address the distributive effects of climate change and adaptation; (iii) promote participation in adaptation processes; and (iv) cross sectors and scales. Each principle is examined in detail, and is accompanied by examples outlining how it might be implemented. Most examples are from domestic legal systems, where most adaptation law and policy is developed and implemented.
14 Part 5 concludes that the proposed principles should be the focus of future reform efforts in order for law to fulfil its role in facilitating fair and resilient adaptation to climate impacts.
2. resilience thinking, climate change adaptation and law 'Resilience thinking' is an approach to understanding and better managing the world in response to change, based on the concept of socio-ecological resilience. 15 Socio-ecological resilience refers to the capability of a system to 11 Major contributions have focused largely on procedural dimensions of justice: e.g., B.A. Cosens maintain important features by self-organizing and adapting to unexpected disturbances and change. 16 The capacity to learn from previous experience and to take pre-emptive measures to address the prospect of change, rather than simply 'bouncing back' from impacts, distinguishes socio-ecological from other approaches to resilience. 17 While resilience thinking is used across a broad range of contexts that extend beyond climate and environmental change, it now dominates scholarly and practical approaches to climate change adaptation. 18 Resilience thinking has four core concepts that are particularly important for adaptation laws and legal systems: (i) socio-ecological systems; (ii) thresholds and regime shifts; (iii) the adaptive cycle; and (iv) cross-scale interactions and panarchy.
The concept of socio-ecological systems comprehends the Earth system as consisting of linked biophysical and socio-political arrangements that are inextricably connected. 19 Socio-ecological resilience recognizes that 'the biophysical system constrains and shapes people and their communities, just as people shape the biophysical system', 20 a view which can be contrasted with purely ecological and social understandings of resilience that tend to conceive of biophysical and socio-political systems separately.
21
Acknowledging this interconnectedness in socio-ecological systems encourages attention to a wider range of feedbacks, which may in turn shape environmental and resource management strategies. 16 B. Walker et al., 'Resilience, Adaptability and Transformability in Social-Ecological Systems ' (2004) 9(2) Ecology and Society online articles, article 5, p. 3, available at: https://www.ecologyandsociety. org/vol9/iss2/art5/print.pdf. 17 C. Folke, 'Resilience: The Emergence of a Perspective for Social-Ecological Systems Analyses ' (2006) 16(3) Global Environmental Change, pp. 253-67, at 259. The socio-ecological approach to resilience builds on the scholarship of C.S. Holling, who challenged the assumption that ecosystems respond to disturbances by rebounding to a static equilibrium (i.e. 'engineering resilience'). He instead demonstrated that ecosystems persist by responding dynamically to change, including by shifting to new system states in order to maintain key features: 'ecological resilience', then, referred to 'the persistence of systems … and their ability to absorb change and disturbance and still maintain the same relationships between populations or state variables': C.S. land-use planning laws could restrict development in bushfire-prone areas to reduce overall exposure to such risks. The third key concept in resilience thinking is the idea of the 'adaptive cycle', which outlines four key phases in system dynamics:
35
• 'rapid growth', in which systems have plentiful resources to respond dynamically to unexpected events;
36
• 'conservation', in which systems become more efficient but less adaptable to unexpected disturbances as they approach thresholds; • 'release', in which established functions are destroyed following the crossing of a threshold; 37 and • 'reorganization', in which new structures and thresholds are then established.
38
The 'release' and 'reorganization' phases provide the greatest opportunity for human intervention, including through law, to shape thresholds and feedbacks in the socioecological system. 39 The adaptive cycle also highlights the importance of monitoring feedbacks and variables that might signal the approach of thresholds and thus explain changing system dynamics.
The final concept critical to an understanding of how resilience thinking interacts with law is the idea of multi-scale interactions. The term 'panarchy' refers to the hierarchy of interrelated socio-ecological systems that collectively comprise the larger and more complex system. 40 Each of these systems experiences the adaptive cycle on different spatial and temporal scales; each scale is both independent (with its own structures and functions) and influenced by processes occurring on other scales. Lower levels can 'trigger a crisis' or help to slow progression towards a release phase on a higher scale, 41 while higher scales of a panarchy provide 'memory' which may shape dynamics on lower scales.
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The concept of panarchy has implications for governance arrangements because it highlights the importance of focusing on multiple sectors and scales. 43 national or subnational legislation, and localized management plans. 44 These arrangements span a range of sectors, which include coastal management, biodiversity conservation, land-use planning, catchment and water management, and tourism. They involve both governmental and non-governmental actors (community-based environmental groups or tourism industry bodies, for example). Successful management demands the coordination of all these disparate regimes.
Despite its prominence in academic and policy circles, social scientists have questioned the merit of resilience thinking, especially the characterization of human societies as 'systems'. 45 Concerns commonly raised include (i) the capacity of methodologies in resilience thinking research to comprehend the social domain and accommodate 'different ways of knowing'; 46 (ii) the tendency of resilience thinking to underplay the influence of human agency and power dynamics within socioecological systems; 47 and (iii) the susceptibility of resilience concepts to politicization. 48 Resilience thinking has also been criticized for failing to offer normative guidance for management of socio-ecological systems -that is, for interpreting how a system operates in practice, without considering whether the resilient state is socially desirable. 49 It is beyond the scope of this article to address these concerns in detail, but they highlight the need to address the fairness and equity implications of resilience thinking. By integrating environmental justice and resilience thinking (in Part 4), this article thus helps to develop connections between the social and natural sciences. 
Resilience Thinking and Climate Adaptation Law
Given the centrality of resilience thinking in climate adaptation policy, there has been growing interest in its application to climate adaptation law. 51 The 'law and resilience' literature is premised on the ideas that enhancing resilience 52 and increasing adaptability is advantageous and that legal and governance arrangements can play a role in that process. The literature draws on examples and case studies from the United States (US), 53 and typically uses resilience thinking principles to analyze existing laws and governance arrangements. 54 Scholars have characterized legal systems as nested components of socio-ecological systems; 55 explored the potential relevance of thresholds and the adaptive cycle for law and governance; 56 identified opportunities for legal systems and governance arrangements to facilitate adaptability and transformability; 57 and recognized that socio-ecological systems often cross jurisdictional scales. 58 Studies that explore potential reforms have examined how existing legal processes, such as environmental impact assessment, could be improved to better reflect resilience thinking. 59 Research to date has raised concerns about the capacity of current legal arrangements to operationalize resilience thinking. 60 Craig, for example, notes that many laws assume that ecological processes are linear 61 and thus overlook the potential for thresholds and interaction across scales to influence management of socio-ecological systems. 62 Legal systems tend to disaggregate socio-ecological systems into smaller components based on activity or geography to make them more manageable. As a result, jurisdictional boundaries may not align with the location or scale of environmental or resource management problems (on local, national, or even transnational scales). 63 This can make the task of integrating management across multiple sectors and scales more complex. 64 In a similar vein, lawyers and lawmakers often conceive of legal systems as independent of the broader socio-ecological system, 65 which can limit the capacity of law to contribute to adaptive governance frameworks. 66 Another common issue in this scholarship is the tension between resilience as 'capacity to respond to change' and the construction of legal systems to provide certainty and stability. 67 While certainty may be a normatively desirable feature of legal systems, it also reduces the capacity of the law to promote socio-ecological resilience. 68 Legal structures typically do not support iterative decision-making processes that encourage change. 69 These features have prompted some to question the capacity of current legal systems to implement resilience approaches. 70 While there are clear challenges, 71 there are nonetheless many ways in which the legal system influences resilience. 72 Legislation may stipulate that the pursuit of resilience is a statutory objective. 73 Legal processes can also support incremental learning, facilitate more dynamic responses to change, 74 and provide mechanisms for managing jurisdictional conflicts. 75 More broadly, the legal system can also articulate and support legal principles and valuessuch as the rule of law, legal certainty, and procedural fairness -which might themselves influence resilience. 76 For example, affording procedural fairness may broaden the information base from which decision making proceeds. This may result in substantive decision making that better accounts for socio-ecological dynamics, and therefore enhances resilience. 77 In all these senses, legal systems play an important role in supporting the implementation of resilience approaches to climate change adaptation.
The distributive implications of implementing a resilience approach have received scant attention from legal scholars to date. The role of fair and transparent legal procedures in promoting resilience has been emphasized, but the way in which law shapes the allocation of resources and risks is underexplored. We propose that current approaches to the incorporation of resilience thinking in adaptation law be supplemented with concepts derived from the field of environmental justice. Integrating resilience and environmental justice principles can enhance the value of resilience as both an explanatory and a normative framework. In order to understand how this might work, the next section outlines the principal features of environmental justice and their application to climate adaptation law.
environmental justice and climate adaptation law
The concept of environmental justice emerged in the US in the late 20 th century in response to concern over the location and management of environmental hazards in African American and minority neighbourhoods. 78 Environmental justice has developed considerably over the three decades since these early analyses of the allocation of environmental hazards. 79 Contemporary notions of environmental justice are concerned with opportunities to participate in decision making over environmental hazards, and in the development, implementation and enforcement of regulations that affect the substantive fairness of environmental decision making. 80 Environmental justice scholarship has now expanded beyond the US, 81 and to transnational and global levels.
82
In environmental justice scholarship, the 'environment' consists of people's experiences of environmental hazards and benefits, 83 comprising biophysical and socio-economic conditions that affect people's daily lives. It is this broad approach to the 'environment' that facilitates the application of environmental justice across diverse contexts, including land-use planning, natural resource management, health care, and disaster management.
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Contemporary approaches to environmental justice draw on many theoretical and philosophical conceptions of justice, 85 including distributive and procedural justice, recognition, and the capabilities approach. 86 Accordingly, a distributive justice approach would encourage attention to the historical allocation of environmental benefits and hazards when assessing the merits of future adaptation strategies.
Procedural justice requires fair decision-making processes 91 and equal and democratic participation in regulatory activities, rather than substantively fair outcomes. 92 The procedural dimension is concerned with how decisions are made, who is involved in the administrative processes (as both decision maker and participant), and how participants' views are integrated into decision making.
93
Procedural justice also has a temporal component, requiring mechanisms for appeal and review of first-instance decision making.
94
Justice as recognition posits that failure to represent all individuals and communities fairly in decision-making processes is itself a source of inequity. Recognition approaches understand that experiences and evaluations of environmental hazards differ between individuals and communities, and require that different perspectives be acknowledged. 'Misrecognition' can take many forms, ranging from simple ignorance of environmental hazards to deliberate misrepresentation of the impacts of environmental change. 95 Providing justice by recognition therefore requires consideration of the varied experiences of individuals and communities of environmental hazards and benefits.
The most recent conceptualization of justice is the capabilities approach, which focuses on what individuals and communities require to lead free and fully functioning lives. The capabilities approach cuts across distributive, procedural and recognition dimensions of justice. It emphasizes that inequities in any (or all) of those domains compromise full participation in society. 96 Developed primarily by Nussbaum and Sen, 97 the capabilities approach identifies various social, economic, political (including procedural), personal, and environmental attributes essential for human flourishing. 98 Restricting just one capability compromises full participation in society, and therefore represents an injustice. 99 These conceptions of justice are interlinked. Synergies are clear in considering barriers to participation in regulatory processes. Barriers to participation raise concerns over procedural justice, while also affecting recognition of justice claims and the capacity of individuals and communities to participate fully in society. The approaches may also conflict. For example, timely administrative procedures may serve the interests of justice by swiftly remedying inequitable distribution of environmental hazards, while also limiting opportunities for participation. The combination of these approaches nonetheless provides a sense of the complexity in developing fair legal responses to environmental risks and hazards.
In recent years, the concept of 'climate justice' has supplemented environmental justice. 100 Climate justice scholarship often focuses on the allocation of resources on the global scale. 101 Although concerned largely with mitigation of greenhouse gas emissions, 102 the literature has more recently expanded to address adaptation funding 103 and responses to climate-related disasters. 104 While climate justice is most often associated with the global dimensions of climate policy, it has also been used in assessments of the influence of climate change on the distribution of environmental hazards and benefits at the local level. 105 In this sense, 'climate justice' applies environmental justice approaches to climate change harm, focusing on local adaptation efforts. 106 In our view, climate and environmental justice are best viewed as interrelated fields that are developing in complementary and mutually reinforcing ways. 107 For the purposes of this article, however, the environmental justice framework offers a more useful lens for analysis of climate adaptation, because it locates climate impacts in their broader environmental context, which includes consideration of non-climatic stressors. 108 Environmental justice also focuses more directly on peoples' lived experiences of climate impacts at the local level, with less emphasis on theoretical approaches to corrective future allocation of resources on wider scales. 109 This approach is consistent with the localized nature of adaptation law and governance more broadly. While the availability of resources clearly influences climate adaptation measures and strategies, this article focuses more on the practical implications at local levels, and less on theoretical and philosophical justifications for attributing responsibility to fund adaptation at the global level.
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Several scholars in the field of adaption have acknowledged the value of environmental justice approaches. Adger, for example, considers environmental justice a useful lens for analyzing people's experiences of adjusting to climate impacts at the local level. 111 Paavola and Adger emphasize the importance of procedural justice in connecting local-level adaptation activities with governmental processes. 112 Most studies recognize the distributive consequences of adaptation, which 'generate[s] a particular incidence of benefits and costs and … determine[s] the magnitude and distribution of residual climate change impacts'. 113 For example, physical installations that protect coastal areas from sea level rise and storm surge might increase the economic value and liveability of particular properties, while potentially concentrating climate impacts on neighbouring (unprotected) areas. 114 More recent analyses emphasize the importance of recognition forms of justice by incorporating citizens' views in participatory adaptation planning processes, and addressing the structural causes of inequitable and unfair distribution of climate benefits and hazards. 115 The critical role of environmental justice in understanding and designing adaptation responses underscores the importance of law in achieving these goals.
Environmental Justice and Law
Environmental justice has been applied to laws and legal systems from its inception. Empirical analyses have examined the operation of domestic laws, predominantly in the US 116 but increasingly also in Australia 117 and Europe, 118 with distributive and procedural dimensions of justice typically receiving most attention. 119 Other contributions have used theoretical developments in environmental justice scholarship to highlight different aspects of the influence of law on environmental justice. 120 Studies have examined a variety of environmental law contexts, including climate adaptation.
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The literature on environmental justice and law treats legal systems in two competing ways. For some, law is seen as a cause of environmental injustice by limiting participation and recognition, 122 as a significant barrier to addressing the unfair allocation of environmental burdens in a substantial or timely manner, 123 or as failing to address the distributive consequences of environmental regulation. 124 Decision-making procedures rarely provide substantive guidance on how distributive concerns should be addressed 125 and the main implementation mechanisms of environmental law are not always well suited to addressing distributive concerns. The distributive consequences of environmental or other laws are not systematically monitored, 126 nor are the cumulative effects of environmental burdens over time, or the interactions that amplify particular impacts. 127 A final critique is that environmental laws rarely address the structural causes of environmental injustice. 128 Responding to disparate socio-economic and political competences is a substantial challenge and arguably beyond the scope of environmental law, but those laws and processes must at least acknowledge the different experiences of individuals and communities engaging with the legal system. The contrary view of law and environmental justice sees the legal system as central to procedural justice, 129 especially because it exposes distributive inequities. 130 A range of mechanisms, including legislative requirements for notice and consultation along with freedom of information legislation, help in ensuring the availability of information relating to the distribution of environmental hazards and benefits. 131 Review and appeal mechanisms might also be used to delay or prevent actions that would have inequitable distributive effects. 132 Of course, the availability of legal procedures is no guarantee of their effectiveness in preventing or correcting environmental injustice. Participation may be limited, 133 while many procedures are 'case' or 'issue' specific and do not automatically lead to systemic change. The foregoing paragraphs suggest that, despite recognized shortcomings, laws and legal systems can make fundamental contributions to the pursuit of environmental justice, particularly in the context of climate change adaptation. Limiting the adverse effects of laws and legal processes on environmental justice will be essential. Environmentally just adaptation laws must, therefore, address the distributive implications of adaptation by prioritizing the equitable allocation of climate hazards and benefits. 134 Adaptation laws might, for example, help to enhance the food security of vulnerable populations by shaping domestic and international trade.
In addition, adaptation laws must address interacting and cumulative impacts, and expand beyond single 'issues' or 'harms'. 136 For example, heatwaves and bushfires are often interrelated, and may thus present a '"compound" hazard'; 137 adaptation laws must account for those scenarios. 138 Adaptation laws can also enhance environmental justice by building on the legal system's procedural strengths. Supporting the meaningful participation of all individuals and communities must be a priority for adaptation laws, so that the theoretical benefits of legal processes are matched in their practical implementation. 139 This will require adequate resources and technical support, and greater tolerance of alternative understandings of environmental change. 140 Climate impacts and the capacities to respond are distributed unevenly. With the emphasis in resilience thinking on dynamism and change, and the focus of environmental justice on fairness in environmental change, there is a compelling case for considering how these two frameworks can be combined to inform climate adaptation law which promotes both resilience and justice. In the next section, we distil guiding principles for blending these theoretical frameworks.
principles for promoting resilience and justice through climate adaptation laws
Parts 2 and 3 of this article introduced the concepts of resilience thinking and environmental justice, outlined their potential relevance to climate adaptation, and considered their intersections with climate adaptation law. This part elaborates the connections and synergies between the two concepts. It evaluates early literature on the relationship between resilience thinking, environmental justice, and law, and then proposes four principles for their application through laws that promote 'just resilience' 141 in climate change adaptation.
Intersections between Resilience Thinking and Environmental Justice
Only a handful of scholars have addressed explicitly the intersection of resilience thinking and environmental justice. Caniglia and her co-authors suggest that resilience thinking complements environmental justice. They highlight how different groups experience environmental hazards differently and how inequality shapes experiences of environmental change. 142 Lyster's account of the development of disaster law similarly hints at a connection between resilience thinking and the capabilities approach to justice, but it does not explore the implications of that connection in detail. 143 Hansson and Mokeeva develop and apply a joint framework for the assessment of resilience and environmental justice in a coastal community in Indonesia. Their detailed analysis usefully integrates resilience thinking and environmental justice, including through use of the adaptive cycle and panarchy ideas, to explain how an increased emphasis on justice also enhances resilience. 144 Connections between resilience thinking and environmental justice are implicit in key contributions to resilience thinking and environmental justice scholarship. For example, Schlosberg's more recent work on environmental justice reveals important connections with resilience thinking without directly addressing those principles. He articulates connections between humans and ecosystems 145 in terms that mirror the concept of socio-ecological systems; 146 he explains change processes in a way that reflects the adaptive cycle discussed in Part 2, 147 and also treats events that exacerbate vulnerability like thresholds 148 that might cause a regime shift when explaining approaches to adaptation. 149 The capabilities dimension of environmental justice shares some similarities with the adaptability principle of resilience thinking, as it is concerned with the capacity of individuals and communities to respond to changing circumstances. 150 Schlosberg and Collins also suggest that transformations offer opportunities to address underlying structural causes of environmental injustice. 151 The multi-scalar nature of environmental problems, central to panarchy theory, also shapes Schlosberg's analysis. 152 This body of work demonstrates, albeit indirectly, that environmental justice and resilience thinking share important common ground.
Earlier studies have highlighted the mutually reinforcing dimensions of resilience thinking and environmental justice, and suggested synergies in the principles and frameworks through which the two concepts are operationalized. However, none of these works explore in detail the role of law and legal systems at the intersection of environmental justice and resilience. Caniglia and her co-authors identify governance as a factor relevant to the intersection of resilience and justice without providing further detail. 153 Hansson and Mokeeva explicitly address governance, and even identify areas for specific potential law reform. 154 However, their study does not address the structural aspects of legal systems that might impair resilience. It is also confined to the Indonesian domestic setting, and may not readily translate to other legal, social and economic contexts. Far from criticizing these early works, this points to the need for further investigation of the intersection of resilience, environmental justice and legal systems.
Guiding Principles for Promoting Justice and Resilience in Climate Adaptation Law
Drawing on the foregoing examination of resilience thinking, environmental justice, and their interrelationship with law, the discussion below identifies four guiding principles or prescriptions that law must address in order to promote resilience and justice in climate adaptation: (i) the need to prepare for, and respond to, change; (ii) the need to address the distributive effects of climate change and adaptation; (iii) the importance of enhancing participatory processes; and (iv) the need for multiscalar, cross-sectoral legal and governance arrangements. Examples are used throughout to highlight the potential operation of each principle.
Legal arrangements must prepare for, and respond to, change
Climate adaptation laws can promote resilience and justice by preparing for likely dynamic, non-linear system behaviour. To do so, adaptation laws should include a combination of 'forward-looking' measures that prepare for unexpected developments, and 'back-end' decision-making processes that allow for adjustments in the implementation of laws as circumstances change. 155 The most commonly cited back-end process is adaptive management, 156 which recognizes that management prescriptions and regulatory requirements may need to adjust to changes in socioecological systems. 157 In the Australian context, for example, adaptive management can be facilitated through laws that allow responsive adjustments to environmental 153 Ibid. licensing or development approval conditions.
158 Forward-looking laws might be used to develop responses to anticipated future climate impacts, or even to trigger transformations to more desirable system states. For example, planning measures that either prohibit or discourage development in coastal hazard areas will reduce exposure to changing coastal processes. Exposure to inundation and coastal erosion would be reduced in the shorter term, and over the longer term they would promote patterns of settlement where exposure to coastal climate risks is greatly reduced.
159
Similar planning approaches could also address heightened bushfire risk. The designation and protection of species 'likely to become endangered' and areas of 'future climate habitat' for protected species are examples of laws aimed at anticipating and improving responses to change. 160 Several legal mechanisms may increase the responsiveness of substantive laws to change in socio-ecological systems. In common law legal systems, some areas of law develop incrementally with each judicial application, and can thus be interpreted and applied in a manner that responds to changing conditions. In determining common law negligence claims, for example, courts may reshape the duty and standard of care reasonably expected of planning authorities in approving developments in areas of increasing flood, bushfire, coastal hazard, or even heatwave risk. 161 Legislative frameworks can also be designed to respond more readily to change. For example, objects clauses that stipulate climate adaptation as a statutory objective might allow decision makers to adjust existing legal processes to accommodate changing environmental or social conditions. 162 Broader principles and wider discretion might be preferred to narrower rules and powers, allowing laws to be more readily applied to changing circumstances. 163 The prescription of minimum 'environmental flow' levels in rivers, as contemplated under Australia's Water Act 2007 (Cth), for example, would enable decision makers to reduce extraction rights and allocations when conditions required. 164 Internationally, changes to the language of the Convention on Biological Diversity (CBD) to elevate the value of ex situ conservation measures may also provide a stronger foundation for national laws aimed at anticipating and responding to changed climatic conditions. 165 Finally, climate adaptation laws might even be drafted so that their substantive content adjusts automatically to changing circumstances. 166 In the US, for example, rolling easements place restrictions on use of land automatically upon the occurrence of natural events, such as the recession of shoreline vegetation in coastal areas. 167 While flexibility is essential for the implementation of adaptive responses to climate impacts, 168 enabling flexibility in climate adaptation laws creates risks from a justice perspective. Accelerating the speed or frequency at which decisions are made may reduce opportunities for public participation and judicial review. 169 Reducing the capacity for citizens to observe and contribute to decision-making processes diminishes transparency, accountability, and potentially legitimacy. 170 High levels of discretion may also be open to manipulation and the influence of interest groups. 171 Care is therefore required to safeguard core values, such as procedural fairness, public participation, and the rule of law. An important procedural mechanism to ensure that responses to change do not come to the detriment of environmental justice is the routine collection and evaluation of information about environmental and other conditions. This requires dramatic improvements in the scope and rigour of current monitoring activities. Other improvements that can support a learning approach to legal decision making 172 include requirements for routine reporting on a standard suite of climate impact indicators, with requirements that decision makers demonstrate how they have taken such data into account. 173 Finally, climate adaptation laws must themselves be monitored for their responsiveness to change. 174 Statutory provisions commonly referred to as sunset clauses, which place a time limit on the operation of laws or require review of the operation and effect of the law, should be used to stimulate law reform through legislative, agency, and democratic processes. 175 Mandating a five-year review of adaptation plans, for example, may help to ensure that legal requirements reflect scientific advances, changing socio-economic conditions and contemporary community expectations. Alternatively, laws might stipulate deadlines by which objectives, targets and measures should be reviewed following release of major international climate science outputs, such as assessment reports of the Intergovernmental Panel on Climate Change (IPCC). 176 Developing climate adaptation laws that better prepare for, and respond to, change will facilitate both resilience and justice. Laws attuned to the inherent dynamics of socio-ecological systems should enhance resilience by facilitating more timely responses to climate hazards. They may also promote justice by better recognizing different experiences of climate hazards. In turn, this will enable substantive inequities to be addressed more promptly. Laws attuned to change may also respond more effectively to the loss of key capabilities, such as access to core ecosystem services like water. Of course, resilience and justice require that law does more than merely identify changes; substantive responses to the distributive implications of climate adaptation are also required. These are considered below.
Laws must address the distributive effects of climate change and adaptation
Adaptation to climate change will create winners and losers. 177 The individuals and communities likely to bear the brunt of climate impacts often have the most limited capacity to respond to them. For example, as many parts of the world become drier, communities with insecure access to water will experience further disadvantage, while people or entities holding legal entitlements to water and having the resources necessary to protect and utilize such entitlements may benefit from those impacts. 178 This highlights that, to promote resilient and just adaptation, laws must address the distributive effects of both climate change impacts and adaptation measures. Climate adaptation laws that are blind to these dynamics are likely to entrench inequity. There are at least three ways in which climate adaptation laws and processes can address distributive issues. Firstly, decision-making processes should explicitly consider the inequitable distribution of climate hazards and benefits. 179 Revealing those inequities requires attention to existing social and political structures, including the conferral of risks and benefits in the operation of climate adaptation laws themselves. For example, lower income communities are often concentrated in areas exposed to heatwave. 180 Once this phenomenon is acknowledged in decision making, planning and building laws should ensure that development and building design are suited to temperature extremes and, where possible, actually mitigate the urban heat island effect. Those distributive measures may help to reduce the individual burden of heatwaves (by reducing energy consumption for cooling, for example), thus enhancing the capacity of those communities to adapt to other changes (such as impacts on health and wellbeing). The effectiveness of laws that explicitly recognize and account for inequitable distributions of impacts and adaptive capacity should be regularly evaluated. Evaluation processes should be broadly participatory and include safeguards that ensure that the perspectives of the intended beneficiaries of such efforts are understood.
Another key mechanism by which laws can address the distributive impacts of climate change is to require articulation of how competing interests are to be prioritized in decision making. 181 This includes priorities about resource allocation or trade-offs between the protection of natural against built infrastructure assets (for example, wetlands v. coastal infrastructure), between different uses of resources (such as irrigation v. domestic water consumption), as well as between different places or groups within the same community. When determining operational responses to fire, for example, emergency management laws might specify that resources be focused first on protecting human lives, then on critical public infrastructure, private property, and environmental assets (in that order). Setting out priorities in advance improves transparency and promotes public participation in actually establishing those distributive objectives. More inclusive and transparent decision-making processes may also help in resolving tensions between competing interests. 182 Distributive priorities that are clearly articulated can also be more easily reviewed in light of changing circumstances.
while also ensuring that information relating to climate impacts is presented to citizens in an appropriate manner and form, will empower communities to utilize legal processes and remedies. The delivery of adaptation strategies through mechanisms that entrench unfair distributive outcomes should also be avoided. While market mechanisms will play an important role in adaptation, reliance on unregulated markets carries the risk that economically powerful vested interests prosper at the expense of weaker groups. 186 For example, insurance premiums are likely to increase in areas of existing vulnerability (such as those increasingly exposed to fire, cyclone or flood risk), and requirements to rebuild to higher standards will increase the costs of recovery for uninsured groups, thus exacerbating vulnerability to climate impacts. Without careful regulation, such mechanisms may perpetuate structural injustices, reducing both resilience and justice. 187 Adaptation laws that address inequities in the allocation and experiences of climate impacts clearly address the core concern of environmental justice that hazards and benefits are distributed equitably. Yet, addressing these concerns also promotes resilience. Ensuring that climate impacts are not funnelled inequitably towards vulnerable communities will preserve adaptive capacity in the face of unavoidable climate impacts. Where appropriate, transformative change might also be triggered (changes in planning and building laws to address heatwave, for example) in order to avoid or minimize inequities in experiences of climate impacts. Understanding people's lived experiences of climate change impacts and addressing distributive issues requires wider public participation. The development of participatory processes that better account for power imbalances is addressed in the following principle.
Laws must promote participation in adaptation processes
Climate adaptation laws can enhance resilience and justice by prescribing fair and inclusive processes. The size of the adaptation imperative, the resources involved, and the potential for special interest influence in the allocation of adaptation benefits underscore the importance of accountability and transparency. 188 Public participation should, in general, 189 be extended to all stages of legal processes, including the design, development, implementation and enforcement of adaptation measures. Traditional checks on decision-making power, such as merits or judicial review, should remain key accountability mechanisms. 190 Freedom of information laws and the range of public consultation processes common to environmental and natural resources law provide some measure of openness. However, there are opportunities to build on the existing procedural strengths of law by increasing the breadth and importance of public participation. 191 Broader participation is effectively meaningless unless contributions might actually influence the design and implementation of climate adaptation measures. Participatory processes in adaptation law and decision making must move beyond tokenism to recognize some degree of citizen power. 192 Revealing the ways in which public contributions influence decisions -through steps as simple as indicating where draft or proposed laws are amended after public comment -will help to demonstrate the influence of participatory processes and thus further empower citizens. However, laws cannot, and perhaps should not, guarantee that all contributions will be reflected in adaptation strategies -especially where expert knowledge relating to climate impacts is vital for decision making or where resources are limited. The operationalization of emergency management policies in response to fire or flooding events, for example, provides little room for public participation.
Innovative mechanisms such as citizens' juries or consensus conferencing -in which a representative sample of citizens is brought together to hear from experts and propose recommendations to address socially and politically challenging issues -could be trialled as a more cost-effective way of fulfilling obligations of participation in important policy choices. 193 Increased participation will also expand the sources of knowledge and data upon which adaptation decisions are based. Citizen-science initiatives such as the Redmap website, 194 which enables recreational fishers and divers to log and record sightings of marine species beyond their historical range, afford valuable mechanisms for engaging affected communities and enhancing the information base on which adaptation decisions are made.
Laws must operate across sectors and scales
Climate impacts span multiple sectors, occur on geographic scales from the local to the global, and across timescales. Effective adaptation to climate impacts therefore requires the development of laws that also span multiple sectors and spatial and temporal scales, 196 preferably creating a network of protection that interacts to build diversity and redundancy. 197 Diversity encourages the use of multiple adaptation strategies, which, in combination, increase the overall likelihood that adaptation objectives are achieved. 198 Building diversity also creates redundancy, so that the limitations (or failure) of one method might be counteracted by others -a legal safety net if one sector, scale or governance actor fails to perform its functions. 199 Biodiversity conservation laws, for example, might pursue a range of adaptation strategies, including increasing the scope of protected areas, actively managing sites or species, and ex situ conservation or translocation of species threatened by climatic shifts. 200 Laws may implement each of these strategies through diverse methods. For example, expansion of the protected area network may occur through a combination of public acquisitions, covenanting of private land, and other incentives. 201 If managed effectively, laws that facilitate greater diversity and redundancy increase the likelihood of just and resilient adaptation, but they must make provision for resolving conflicts between the priorities of different sectors and scales. To be sure, laws that facilitate diversity and redundancy may be problematic; laws might promote adaptation strategies or methods of implementation that are in tension, for example, where translocating species threatens the conservation values of protected areas. Laws themselves may conflict. 202 Although overlapping adaptation strategies and laws may compromise efficiency and increase uncertainty for decision makers in the short term, they may help to avoid optimization or regime shifts within socioecological systems over longer time spans. 203 measures may be complementary, others are likely to conflict. Limiting land clearing to facilitate biodiversity conservation, for example, may unintentionally increase bushfire risk. 205 Contrarily, fire management laws that oblige property owners to maintain a large firebreak around buildings may undermine nature vegetation laws. 206 Climate adaptation laws can help to minimize and manage these conflicts by improving mechanisms for information sharing. 207 This could include requirements for government agencies to publish information or consult with other stakeholders when developing adaptation measures. More ambitiously, laws could support learning across sectors and scales by requiring agencies to monitor and report publicly on the effectiveness of adaptation efforts. A good example of this is the sharing of adaptation plans and evaluations of their implementation under the United Nations Framework Convention on Climate Change (UNFCCC), 208 via its Secretariat. 209 Climate adaptation laws can establish substantive coordination of adaptation measures. Bridging organizations -institutions that span legal or sectoral boundaries -can draw governments and/or agencies together to coordinate or integrate adaptation efforts. This approach may be especially useful where socioecological and jurisdictional boundaries are misaligned. River systems such as the Murray-Darling river system in Australia, which spans four states and countless local municipalities, 210 or the Rio Grande River in North America, which spans not just multiple US states, but Mexico as well, 211 provide a useful illustration. Developing legal arrangements that enhance cooperation and coordination across subnational, national and international boundaries is therefore likely to enhance adaptation measures. 212 Through these three approaches, climate adaptation laws can facilitate
Cross-sectoral and multi-scalar processes have the potential to promote both resilience and justice. Although cross-sectoral and multi-scalar legal arrangements address most directly the panarchy concept of resilience thinking, 213 interventions across various geographic areas, sectors and time scales may be required to distribute the costs and benefits of climate adaptation fairly. 214 Addressing changes in coastal processes, for example, may require highly localized emergency responses to flooding events, supported by longer-term adjustments in land-use planning and insurance practices. 215 Procedural and recognition approaches to justice may also be enhanced by the availability of multiple processes and means of redress. Logically, crosssectoral and multi-scalar legal arrangements will offer more opportunities for participation. Those legal arrangements may promote justice as recognition by providing more -and more varied -opportunities for input into decision-making processes. For example, local-level processes may involve community meetings and events, while higher-level governmental processes may require participation through formal written submissions. Increasing the array of participatory processes may require additional resources, 216 and the hypothetical benefits of enhanced participation may not be achieved in reality. 217 Nevertheless, cross-sectoral and multi-scalar processes have, at least in theory, the capacity to enhance both resilience and justice in climate adaptation. The four principles are clearly interlinked, and the nature of these relationships requires further consideration. In some instances, the principles seem to be mutually reinforcing. For example, approaches that prepare for and respond nimbly to change are likely to consume fewer resources, so savings can be redistributed to address other priorities. In other instances, the principles may conflict. Broader and more inclusive participatory processes, for example, may be resource-and time-intensive, which undermines rapid responsiveness to change. 218 The trade-offs required to reconcile tensions, and to maximize co-benefits of the principles, may well be context-and scale-dependent. Consideration of these trade-offs between these principles is an important focus of future research. Together, the four principles emphasize considerations which are central to the development and implementation of climate adaptation laws that promote resilience thinking and environmental justice. Some essential considerations (effective feedbacks, for example) cut across the four principles outlined above, and are therefore addressed independently. The principles are necessarily broad, and their implementation would be likely to require further tailoring on a 'case-by-case' basis.
For example, climate adaptation laws focused on longer-term impacts that develop incrementally may prioritize different aspects of the principles when compared with laws that address more abrupt disturbances. Nevertheless, the principles provide a starting point for further investigation and analysis of the operation of existing laws and processes, which might be implemented (at least in part) through incremental reform and development of existing laws and processes.
conclusion
This article has argued that climate adaptation laws can be designed and implemented to promote both socio-ecological resilience and environmental justice. It suggests four guiding principles to achieve this objective. Legal arrangements must (i) prepare for, and respond to, change; (ii) address the distributive effects of climate change and adaptation; (iii) promote participation in adaptation processes; and (iv) cross sectors and scales. These principles build on existing literature by integrating key elements of resilience thinking and environmental justice. In combination, they provide a framework for the development of climate adaptation laws.
The four principles proposed in this article are not exhaustive, and are intended to prompt further discussion. There are substantial opportunities for further research that evaluates the operation of existing laws with reference to these prescriptions. Systematic empirical testing of the principles, particularly through applied case studies that consider a range of different jurisdictions, scales, and climate impacts, is clearly required. In turn, it is likely that the four principles will require further refinement in light of more detailed empirical analysis. Comparative analyses may usefully highlight strengths and weaknesses of approaches employed in various jurisdictions. 219 To the extent that adaptation laws are necessarily localized and context-specific, the challenges of transferring and upscaling adaptation laws and processes that promote resilience and justice will also require further analysis.
Moreover, the way in which principles are given effect through law will be important. Some measures, such as information sharing and meaningful participation, might require little by way of formal law reform. Decision makers and executive agencies might develop informal working groups or networks, or go beyond prescribed minimum levels of public engagement, in order to promote resilience and justice within the scope of existing laws and processes. Courts and agencies may also promote resilience and justice in applying existing laws to new circumstances. However, other aspects of the principles are likely to require more substantive reform. For example, amending statutory frameworks to incorporate new legislative objectives or sunset clauses will require time, and might present political challenges. Iterative implementation of these more substantial reforms might also be advantageous. For example, it may be wise to trial a sunset clause and review process in one statute before implementing extensive changes to legislative drafting practices. This step-by-step approach would facilitate testing and refinement of approaches and strategies for achieving meaningful law reform over time. The need to develop climate adaptation laws that simultaneously facilitate the pursuit of resilience and justice is clear. Climate impacts are already affecting individuals and communities on local, regional and national scales, and this will only increase in frequency and severity. Existing legal frameworks are not well suited to the implementation of innovative adaptation policies based on resilience thinking, and fail to adequately address the disproportionate allocation of climate risks borne by the most vulnerable members of society, or vulnerable ecosystems. Laws and reforms that address these shortcomings must be developed and implemented without delay, so that the law can best fulfil its crucial role in facilitating resilient and just adaptation to climatic change.
